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axis. Attd in one such plane, which.we may'imagine "carried round the axis in the direction of the force, the fluid pressure will increase in simple proportion to the angle at a rate per unit angle. (§ 55) equal to the product of the density at unit distance into the force at unit distance. Hence it must be remarked, that if any closed line (or circuit) can be 'dbrawn round _the axis, without leaving the fluid, there cannot be equilibrium without a firm partition cutting every'such circuit, and maintaining the difference of pressures on the two sides of it, corresponding to the angle air. Thus, if the •axis pass through the fluid in any part, there must be a partition extending from this part of the axis continuously to the outer bounding surface of the fluid. Or if the bounding surface of the whole fluid be annular (like a hollow anchor-ring, or of any irregular shape), in other words, if the fluid fills a tubular circuit; and the axis (A) pass through the aperture of the ring (without passing into the fluid); there must be a firm partition (CD) extending somewhere continuously across the channel, or possaga- or tube, to stop the circulation of the fluid round it; otherwise there, coura not be equilibrium with the supposed forces in action. If we further suppose the density of the fluid to be uniform round each of the circular lines of force irl the system we have so far considered (so that the density shall be equal over every circular cylinder having the line of their centres for its axis, and 'shall vary from one such cylindrical surface to another, inversely as the squares of their radii), we may/without disturbing the equilibrium, impose any conservative system offeree in lines perpendicular to the axis; that is (§ 506), any system of force in this direction, with intensity varying as some function of the distance. If this function be the simple distance, the superimposed system of force agrees precisely with the reactions against curvature, that is to say, the centrifugal forces, of the parts of a rotating rigid body.
701. Thus we arrive at the remarkable conclusion, that if a rigid closed box be completely -filled with incompressible heterogeneous fluid, of density varying inversely as the square of the distance from a certain line, and if the box be movable round this line as a fixed axis/ and be urged in any way by forces applied to its outside, the fluid will remain in equilibrium relatively to the box; that is to say, will move round with the box as if the whole were one rigid body, and will come to rest with the box if the box be brought again to . rest: provided always the preceding condition as to partitions be fulfilled if. the axis pass through the fluid, or be surrounded by continuous lines of fluid. For, in starting from rest, if the fluid moves like a rigid solid, we have reactions against acceleration, tangential to the circles of motion, and equal in amount fo cir per °               - . r. •-, ... J:.^«^Q ^ frr.m tho avis. u heinsi the rateeactions of the parts of a rigid body against accelerated rotation. The fluid pressure will (§ 691) be equal over each plane through thee definition we have given of it above.
